I. Introduction
After a long and almost undisputed reign, neodarwinism, or its successive forms, among which is the modern synthesis theory of evolution, is now being questioned and various aspects of it are becoming rather controversial. G RASSE (1973) and L §vTRu P (1974) (1980) violent criticism of the new exhibition on the evolution of dinosaurs and man in the Natural History Museum in South Kensington. G OULD & E LDREDGE insist on the fact that the idea of punctuated equilibria must be tested on the appropriate paleontological scale. Yet they note that « indirect tests from the genetics of living organisms » can shed some light on the theories of evolution and further emphasize the importance of the relation between the time of isolation and the genetic divergence of different populations.
Whatever the hypotheses which are advanced in order to explain the evolutionary phenomena, they are difficult to test simply because evolution is such a slow-acting process. Numerous studies analyse the end-results brought about by the evolutionary forces ; such are, for instance, the classical studies of C ARSON (C ARSON & K ANESHIRO , 1976) on the Drosophila fauna of the Hawaii islands or of A YALA (A YALA et al., 1975) on the evolution of the Drosophila willistoni group of species. Two approaches differentiate the studies about how that end-result is produced. The (1978) showed the relation between founder-flush cycles and the establishment of premating isolation. Concerning divergence for quantitative traits, the only studies that we are aware of are the 6 papers published under the common title « Genetic divergence in M. Vetukhiv's experimental populations of Drosophila pseudoobscura » (EH! AN, 1964 M OURAD , 1965 ; A NDERSON , 1966 A NDERSON , , 1973 KrrAGAWA, 1967) The flies needed for a particular experiment were obtained as follows. Watchglasses were filled with normal medium and some additional yeast. These watchglasses were placed in the population cages for a 2 hour period. The eggs so collected were then redistributed by batches of 10 in 10 x 2.5 cm vials poured with food to a depth of 1.5-2 cm, where the eggs were allowed to develop. Development occurred in a room controlled for temperature and with a photophase of 12 hours followed by a scotophase of 12 hours. Most experiments were done at 25 °C. Experiments B and C were done both at 25° and 28 °C. Experiments E and E l were done at 28 °C only.
Duration of development, defined as the time between egg-laying and emergence of the imago, was compiled from the number of emergences recorded every fourth hour during the 12 hour photophase. Thorax size was measured for 50 individuals of each sex following the method described by Ros E xrsort & REEVE (1952 The variation in thorax size during the 6 years of observation showed great similarities with the variation in duration of development. Figure 2 shows these variations for the females. As in the case of duration of development, the graph for males is very similar, yet with smaller differences between subpopulations. Table 4 gives the levels of significance of the differences observed for both males and females.
As for duration of development, the divergence between subpopulations appeared very rapidly (no significant difference in experiment A, significant differences since experiment B), yet vanished at the time of experiment I and reappeared in 1985 at the time of experiment J. Concerning weight the differences were present at the first observation which was, however, only made 36 weeks after the beginning of the experiment.
These results confirm the conclusions of the several authors who worked with Vetukhiv's populations. Furthermore, they show that differentiation may arise much earlier than it had been suspected. Indeed, observations on Vetukhiv's cages started only 4 years and 5 months after isolation (EaxMnrr, 1964) with the exception of an observation made on wing length by Art!ExsoN (1966) when the subpopulations were 18 months old and which disclosed no interpopulational differences. The fact that the differentiation of our Oregon subpopulations appeared so rapidly is even more surprising when one considers the respective origins of the Oregon and of Vetukhiv's subpopulations. Indeed, our subpopulations were started from a wild laboratory population which had been kept for at least 10 years in a constant environment, at 25 °C, and could thus be supposed to possess a somewhat reduced genetic variability. On the contrary, Vetukhiv's cages, « in order to provide the populations with as much genetic variability as possible to give selection material to work on » (E HRM nN, 1964), were started from founders which were hybrids from more than 40 different strains. It may thus be concluded that in populations submitted for a long period -at least more than 100 generations -to very stable environmental conditions, either there remains an important amount of genetic variability, or there exist large possibilities of rapidly creating new genetic variability.
When tested in a single environment, the phenotypic differentiation between subpopulations which were exposed to different environmental temperatures -this is specially true for 021 and 025 -does not necessarily mimic the phenotypic variation brought about by different environmental temperatures. Indeed, when tested at 25 °C, the 021 flies are larger than the 025 flies, but at the same temperature, the duration of development of the 021 flies is shorter than that of the 025 flies. This is an interesting result since it confirms similar and unexplained results of Arr!Exsorr (1966) 
